Abstract Despite growing interest in HIV disclosure, most theoretical frameworks and empirical studies focus on individual and social factors affecting the process, leaving the contribution of interpersonal factors relatively unexplored. HIV transmission and disclosure often occur within a couple however, and this is where disclosure has the most scope as a HIV transmission intervention. With this in mind, this study explores whether perceived relationship quality influences HIV disclosure outcomes. Ninety-five UK individuals with HIV participated in a cross-sectional survey. Retrospective data were collected on their perceived relationship quality prior to disclosing their HIV positive status, and on disclosure outcomes. Perceived relationship quality was found to significantly affect disclosure outcomes. Positive qualities in the relationship were associated with positive outcomes, whereas negative qualities were associated with negative outcomes. Results further confirmed that this association was not merely correlational, but demonstrated predictive power. Relationship quality might act as either a risk or a resilience factor in the disclosure process, and thus warrants greater attention in future research.
Introduction
The issue of HIV disclosure has received plenty of attention by researchers in the social and behavioral sciences [1] . As Flowers and Davies [2] observe, early studies tended to examine disclosure in terms of having a stigmatized identity and accessing social support, while more recent work has tended to focus on encouraging and promoting HIV disclosure as an important and necessary health behavior in HIV prevention. Indeed, disclosure, to intimate partners in particular, is associated with promising public health benefits primarily due to its strong, robust associations with safer sex practices (primarily condom use) and its links with prompt HIV testing and diagnosis (i.e. working as a primary and secondary prevention strategy) [3, 4] . However, this primary emphasis on the public health benefits of HIV disclosure has meant that the effect of disclosure on HIV-positive individuals' wellbeing has not always been fully considered [5] and other positive outcomes of disclosure to the individual are not fully understood.
With improved medical treatment, most infected people are now living with HIV as a chronic illness, and attention has turned to investigating factors that promote good quality of life and wellbeing in people living with HIV, in addition to HIV prevention. As a result of improved treatment, HIV status disclosure now has to be negotiated many times, with different persons, throughout a normal lifespan [6] . This has resulted in an emerging interest in investigating the effects of disclosing at the personal level, for example by asking people living with HIV (PLWH) about the benefits of disclosure, and the negative consequences of disclosure, as informed by their personal experiences [7] .
Although disclosure is primarily framed as a health behavior benefit, and a psychological and social benefit to the individual in terms of accessing social support [8] and increased adjustment to the virus [9] , the various interpersonal implications of disclosure are not always examined in depth. Some people may experience negative consequences of disclosure such as damage to existing relationships [10] , stigma and discrimination [11] as well as potential abuse [12, 13] . Attention is thus often given to supporting people to disclose in spite of these potential negative consequences given the effect that HIV-status disclosure has on reducing HIV transmission risk overall, and thus safeguarding public health. A focus is often on rates of disclosure-has the individual disclosed or notand factors related to disclosure decisions, but not necessarily on whether it is safe for the individual to do so [5] . Predominantly, research attention has been given to the effects of two factors on disclosure-the inhibitive effects of stigma on a disclosure occurrence, and the promotional effects of social support in terms of subsequent disclosure behavior.
A number of disclosure models have been developed in the literature to investigate the decision-making process that individuals go through in disclosing their HIV status to others. For example, Arnold et al. [14] have argued that determined rules regarding one's social identity and social role affect the likelihood of HIV disclosure. To give an example (adapted from Arnold et al. 2008) , in terms of disclosing within a friendship, an individual may possess the thought that ''I shouldn't keep something so big from a friend because friends are supposed to tell eachother personal things'' (i.e. social role cognition). An individual is proposed to simultaneously have a social identity cognition (e.g. ''I am a person living with HIV and therefore it is my duty to increase people's knowledge of HIV''. According to this model, these two together inform a determined 'disclosure rule' (or more simply, a disclosure decision) i.e. tell my friends (Arnold et al. 2008 ).
Bairan et al. [15] provide a model of HIV disclosure that describes when disclosure is likely to occur/not occur, as a function of the relationship context (whether the relationship is sexual or non-sexual). According to this model, disclosure within a sexual relationship is likely to occur when the relationship is committed and long term and is significantly less likely to occur when the sexual relationship is casual and short term.
A more recent model that has received attention in the literature, the Disclosure Process Model [1] , details the process of each instance of HIV disclosure. Briefly, the model proposes that disclosure occurs through three main phases: a decision making phase (where individuals make a decision to disclose in order to gain something, or in order to avoid something aversive); the disclosure event (comprising of the amount of information that is disclosed, and the reaction of the person being disclosed to); and finally a feedback loop, recognizing that disclosure is influenced by past HIV disclosure experiences. Throughout these three phases of disclosure, disclosure outcome is believed to be determined by the level of social support available to the discloser, the extent to which the disclosure is experienced as an emotional release and any relevant changes in the social environment during the process [16] .
Examining disclosure within the framework of conceptual models is useful for public health promotion, but it suggests that disclosure amounts to cognitions and behaviors that can be understood and influenced through interventions to promote pro-health behaviors, and does not always take into account the social and emotional complexity of disclosure [2] . The interpersonal context and quality of relationship in which disclosure takes place is not often elucidated beyond broad categorizations of the nature and length of relationship; for example whether it is a casual or committed relationship, the partner is anonymous or close, the relationship is short term or long term and unmarried or married (see for example [17] [18] [19] ). However, many of the reasons that people have for not disclosing may revolve around qualities of their current relationship (for example, poor communication; [20] ).
This paper reports on a study, the aim of which was to investigate whether the quality of the relationship within an intimate partner context is associated with disclosure outcomes. In particular, whether factors indicative of a poor quality relationship (such as the presence of emotional abuse) are associated with a poor disclosure outcome, and whether factors indicative of a positive quality relationship (such as a high level of relationship trust) are associated with a positive disclosure outcome.
Most disclosure studies define outcome in terms of whether disclosure happened or not. In line with the transformation of HIV into a chronic condition and the need to negotiate disclosure as a core part of psychologically adjusting to HIV, this research widens the definition of disclosure outcome to include the individual's feelings about their disclosure, their partner's reaction, and the effects on their relationship.
with HIV who had reported disclosing to an intimate partner at some point in their life to recall this experience and then to answer queries related to it; it thus collected retrospective self-reported accounts.
Measures
A survey questionnaire was developed for the purposes of this study. Questionnaire items were informed by a review of the disclosure literature and in consultation with a national HIV support organization based in London. The survey included items measuring perceptions of the nature of the relationship and different disclosure outcomes (immediate and longer-term outcomes) within the relationship context. A retrospective design was adopted, whereby the participants were asked to recall their most recent experience of disclosing to an intimate partner and to answer the questions based on their recall of this specific instance of disclosure. Table 1 details the factors being assessed and the corresponding items that were used to assess them. Responses were measured using a Likert Scale ranging from 1 to 5 with 1 representing strongly disagree and 5 representing strongly agree. A higher number represented the participant endorsing more strongly the particular (negative or positive) property of the relationship being assessed. For questions that leant themselves to a binary or categorical response, a yes or no option or a space for a response was provided (e.g. whether the disclosure was perceived as contributing towards a subsequent breakup). The questionnaire also included qualitative questions asking respondents to describe the process of disclosure (this qualitative data will be presented in a future publication).
The questions were piloted with 4 PLWH currently residing in the UK-consisting of 2 males and 2 females. Feedback from the survey was received via email. A consultation also took place with a HIV activist, who is also the CEO of a national HIV charity. Minor changes were made to the original phrasing of the items based on the feedback received. For example, the word 'disclosure' was rephrased as 'having told them [the partner] about your HIV' in some questions, where the term 'disclosure' was considered to be too clinical (see Table 1 ). The survey was administered online using a survey website (Surveygizmo). Paper copies of the survey were also available upon request.
Participants
The survey was advertised through the networks of 31 HIV-related organizations across the UK, using paper and electronic flyers which the organizations distributed through their email lists, and/or advertised on the their online forums and social media. The inclusion criteria were that respondents needed to be 18 years or older, currently living in the UK, living with HIV, and have disclosed an HIV positive status to an intimate partner at least once in their lifetime.
Recruitment occurred over a period of 10 months between February and November, 2013. In an effort to improve response rates, the survey was advertised in three main 'pushes' occurring in February, April and September. For each of these times, new charities were targeted and it was re-released by some of those already involved.
A total of 95 respondents completed the survey. Their sociodemographic characteristics are presented in Table 2 . As Table 2 shows, nearly half of the participants were diagnosed in the pre-HAART era (42.86 %), with the other half having received their diagnosis in the post-HAART era.
Regarding the length of time since the last disclosure experience, currently being reported on, 3.53 % were reporting on a disclosure that occurred in the last 12 months, 16.47 % were reporting on a disclosure that occurred between 13 months and 2 years ago, 29.41 % were reporting on a disclosure that had occurred between 25 months and 4 years, with the remainder reporting on a disclosure that occurred 4 years ago or more. 14.12 were reporting on a disclosure that had occurred between 4 and 6 years, with the remainder reporting on a disclosure that had occurred more than 6 years ago.
Method of Analysis
The data were analyzed using correlations, tests of difference, and one stepwise regression analysis, in SPSS. The categorical data was analyzed using tests of difference. Data from individual 5 point Likert scales was treated as continuous, given that other assumptions (i.e. normality and equal variance) were met, and was analyzed using correlations. One stepwise regression analysis was conducted also on data that was continuous in order to explore whether a potential relationship between factors of the relationship and disclosure outcome were not only associated but predictive. It is important to note that the outcome of receiving a physically violent reaction from the partner following the disclosure was excluded from inferential based analyses due to the low variability in scores in this domain (see Table 3 ).
Due to the number of correlational analyses and tests of difference conducted (40), a Bonferroni correction was applied to these (0.05/40 = 0.00125). Whilst this isn't always standard practice in exploratory research such as this, where a preliminary association between under-researched variables is the primary aim (e.g. [21] ) it was considered appropriate as a way of increasing the rigor of the research, through reducing the risk of type I error.
Where this correction was applied, and the statistical test emerged as significant but did not remain so once the Bonferroni correction applied, this was reported. All correlations were one tailed (resulting in an adjusted alpha level of p \ 0.00125). This is because it is posited here that factors indicating a good quality relationship will be associated with positive disclosure outcomes, and factors indicating a negative quality relationship will be associated with poor disclosure outcomes. Regarding the tests investigating relationship factors in long-term outcome, the Chi squared test, Yates' continuity correction, and Fisher's exact test were conducted where appropriate. Each test of difference was two-tailed (with an adjusted alpha level of p \ 0.000625). This is because a proposed relationship between the nature of the relationship and disclosure outcomes is harder to predict. For example, taking the outcome of time taken to tell the partner-it is possible that a good quality relationship means that the individual feels able to carry out a disclosure more promptly, but equally it may mean that it takes longer to tell the partner because the individual is aware that they have more to lose.
Where the stepwise regression analysis was carried out, all necessary assumptions were screened for and/or tested using guidelines provided by Field (2009) and Mayers (2013) [22, 23] . Specifically, non zero variance, perfect multicollinearity (which was not present), homoscedasticity, independent errors, linearity of the relationship, convariance ratio was screened for and/or tested. Using criteria provided by the above authors, each of these assumptions was satisfactorily met.
In line with the recommendations of the APA [24] , a power analysis was conducted prior to data collection. A power calculation for the regression analysis was conducted using the computer software G* power [25] . Expecting a medium effect size (0.15) with 80 % power 
Results
Both correlations and Chi square were used to test associations between factors of the relationship and disclosure outcomes (details in Table 4 ).
Factors of the Relationship and Individual Level Disclosure Outcome
Three factors of relationship quality emerged as significantly associated with individual level disclosure outcome: the extent to which there were unequal power relations in the relationship, the extent to which the relationship was tumultuous and the extent to which emotional abuse was an issue in the relationship. These three relationship-oriented factors were significantly associated with level of perceived psychological safety straight after disclosing. These three factors emerged as significantly related to the level of satisfaction reported regarding the decision to tell-but did not remain so once the Bonferroni correction was applied (see Table 4 for the magnitude of these correlations, and significance level).
Factors of the Relationship and Partner Level Disclosure Outcome
The same three factors of relationship quality identified as important in terms of individual level outcome emerged as significantly associated with partner level disclosure outcome also. That is, the extent to which there were unequal power relations in the relationship, the extent to which the relationship was tumultuous and the extent to which emotional abuse was an issue in the relationship were all significantly associated with the extent to which the partner reacted positively to the disclosure.
Factors of the Relationship and Relationship Level Disclosure Outcome
Two factors of relationship quality emerged as significantly associated with relationship level disclosure outcome. The extent to which the relationship was tumultuous prior to the disclosure and the extent to which emotional abuse was an issue in the relationship were both associated with the extent to which emotional intimacy increased following the disclosure, and the extent to which disclosure was associated with an increase in arguments. The level of commitment in the relationship was also associated with these two relationship level outcomes, but did not remain so when the Bonferroni correction was applied. Further to this, the extent to which the power relations in the relationship were unequal was associated with partner level outcome in terms of the extent to which disclosure was associated with an increase in arguments, but did not remain so once the Bonferroni correction was applied. The level of commitment in the relationship also emerged as significantly associated with whether the disclosure contributed towards a subsequent breakup-but, again, did not remain so once the Bonferroni correction was applied.
Factors of the Relationship and the Disclosure Process
Two factors of relationship quality emerged as significantly associated with the process through which the disclosure The couple were more emotionally close after the disclosure occurred. Specifically, whether the discloser agreed that their relationship was committed or not was associated with the length of time before the partner was told (between being told in days/weeks or months/years) with people who reported being in a more committed relationship tending to take longer to tell their partner. A significant association was further found between whether the individual agreed that their relationship was trusting, and the length of time taken before the partner was told (between being told in days/weeks or months/years) with people who reported being in a more trusting relationship tending to take longer to tell their partner. In addition to this, the degree to which the relationship was tumultuous and the degree to which emotional abuse was an issue in the relationship were significantly associated with time taken to tell, but did not remain so once the Bonferroni correction was applied.
Multivariate Analysis
A stepwise regression was undertaken to examine variance in the degree to which the couple argued more after the disclosure compared to before. Seven variables were loaded into the model using the Enter method; level of stigma in the environment (as reported by the discloser), the degree to which there were unequal power relations in the relationship, the extent to which the relationship was tumultuous before the disclosure, the extent to which emotional abuse was an issue in the relationship, catharsis, social support and disclosure self-efficacy. These additional psychosocial variables were entered into the model in order to identify the (potential) relative predictive power of the relationship level factors in relation to the more heavily researched (and well supported) psychological and social oriented factors already present in the literature (i.e. a motivation to experience catharsis, social support, stigma and self-efficacy to tell their partner). The model was able to explain 41.4 % of the sample outcome variance (Adj. R 2 = 0.366), which was found to significantly predict outcome, F (7, 85) = 8.575, p \ 0.001. Only one of the variables significantly contributed to the model. The presence of emotional abuse in the intimate relationship prior to the disclosure was related to arguing more after the disclosure than before it (B = 0.543, t = 2.91, p = 0.005).
Discussion
Our findings indicate that the quality of the relationship of an intimate partnership plays a significant role in disclosure and disclosure outcomes. This supports some previous research which has suggested that the quality of the relationship plays a role in disclosure outcomes (e.g. [27] [28] [29] ). This study is the first to draw multiple links between the quality of the relationship and widespread disclosure outcome and it suggests the need for more research in this area. General disclosure models do not fully capture this sort of complexity of the relationship context in which disclosure occurs. Yet, given improvements in medical treatments, the interpersonal aspects of HIV disclosure are much more salient in disclosure than currently understood.
Our findings indicate that unequal power relations present in the intimate relationship were associated with lower levels of psychological safety immediately following the disclosure, and a less positive reaction from the partner being disclosed to. This supports related findings in the literature where power equality in the form of financial equality in a relationship was related to more positive disclosure outcome for women who were HIV-positive [30] .
The extent to which the relationship was regarded as being tumultuous prior to the disclosure event was another factor of relationship quality that had a significant effect on the disclosure outcome. This factor appeared to have one of the most far-reaching consequences out of all 5 factors assessing the quality of the relationship in which disclosure was being introduced; spanning across the individual, partner, and relationship levels of analysis at the outcome stage. Previous research has suggested that a 'smooth relationship' has been statistically linked with disclosure occurrence (see [31, 32] ). Our findings provide a more nuanced picture. A more tumultuous relationship corresponded with lower feelings of psychological safety immediately following the event, and a reduced likelihood of the partner reacting positively. Those whose relationship was less tumultuous were significantly less likely to identify the event as a cause for later breakups that followed. A tumultuous relationship was also associated with taking significantly longer to tell the partner.
Related to these findings, Sendo et al. [32] reported that the level of disagreements within a relationship prior to testing for HIV is related to disclosure. However, Sendo et al.'s study looked at the effect of level of disagreement on disclosure rates, and included people who were subsequently told that they were HIV negative, as well as those being told they were HIV positive. Our findings show that difficulties in the relationship are associated with the disclosure process, not only disclosure occurrence in those who are disclosing a HIV positive status.
The level of emotional abuse reportedly present in the relationship similarly had one of the most far-reaching consequences on disclosure outcome. The more emotionally abusive the relationship was, the greater the likelihood that the partner would react negatively, and the lower the feelings of psychological safety the individual reportedly experienced immediately following the event. Although perhaps one of the most important properties of this factor was that it acted as a reliable predictor of outcome. The reported level of emotional abuse as an issue in the relationship experienced prior to the event held significant predictive power in terms of the subsequent extent to which arguments increased following the event, accounting for over 40 % of the variance. This finding is of particular importance as it supports the notion that factors assessing the nature of the relationship not only co-occur with outcome measures, but predict disclosure outcome. This is consistent with findings by Sarnquist et al. [33] who found that report of emotional abuse significantly predicted disclosure occurrence.
The level of trust shared in the relationship was found in this study to have a significant effect on disclosure outcome at the relationship level. Previous research has questioned whether this variable has an effect on disclosure decision (e.g. [34, 35] ) and some research studies exploring trust have linked it to disclosure decision (e.g. [27, 36, 37] ). Our findings indicate that relationship trust has an influence that is more pervasive than this, affecting a range of disclosure outcomes also. A high level of trust in the relationship was associated with an increase in emotional closeness following the event. It was also associated with the discloser taking significantly longer to tell their partner.
The level of commitment in the relationship was also significantly associated with length of time taken to tell the partner, and whether the disclosure was regarded as contributing to the breakup in those whose relationships were no longer intact. For those who reported their relationships as more committed, they were significantly more likely to report having taken months or years to tell them. Whereas for those whose relationships were reportedly uncommitted, these participants were significantly more likely to only take days or weeks to tell. For those whose relationships were committed, they were significantly less likely to report that the disclosure contributed to their breakup, in the case that the couples were no longer together.
There is a firm base of evidence already existing on the role of relationship commitment in HIV disclosure. This research has showed that a highly committed relationship is associated with higher odds of disclosing a HIV positive status (e.g. [14, 15] ). Our findings suggest that commitment does not only affect disclosure occurrence; but has an influence on the process of disclosure too.
It may be reasonable to suggest that those whose relationships are more committed take significantly longer to tell because they have substantially more to lose. In a less committed relationship, receiving the news that someone an individual loves has HIV may be a 'blow' for the relationship, causing its demise [38] .
Our findings have a direct implication for models of HIV disclosure. It indicates that the relationship context systematically informs the disclosure process. It is now being understood that disclosure varies as a function of the category of relationship (see [39] ). But more importantly than this, our findings show that the quality of this relationship affects the process of disclosure and the disclosure outcome.
These findings in turn have clinical implications. The World Health Organization [40] has previously discussed the idea of a screening tool to identify people who are vulnerable in the disclosure process. A focus on variables measuring the quality of relationship could inform the development of such a tool. One research study suggested a disclosure intervention that works with couples to increase relationship trust, to ultimately lead to disclosure occurrence [37] ; Our findings suggest that this sort of intervention may have additional benefits, such as increasing the positive trajectory of the relationship following the disclosure event.
The quality of the relationship prior to the disclosure event can act as either a risk or a resilience factor in the longitudinal disclosure process. The factors assessed here that were indicative of poor relationship dynamics (e.g. a tumultuous relationship, emotional abuse) significantly correlated with negative disclosure outcomes. Whereas the factors here assessing good relational dynamics (e.g. trust) significantly correlated with positive disclosure outcomes. In the general self-disclosure literature it has previously been found that disclosure increases relationship satisfaction [41] . However, this research found that the quality of the relationship may moderate the effect of disclosing.
There are limitations that need to be considered. Whilst this study aimed to explore the comprehensive disclosure process within an intimate partner context, it only recruited one member of the relationship dyad. This included only collecting data from the participants when assessing the quality of their relationship in relation to the disclosure outcome. Thus we have looked at the individual's perception of the quality of their relationship. Also, assessment of the quality of the relationship relied on retrospective recall by participants. Because of this, it is possible that the disclosure outcome influenced the ratings of relationship quality in this study. A longitudinal prospective design following the effects of disclosure on both members of the relationship as they occur in real time would address these issues and confirm the findings. Furthermore, the sample was recruited through HIV support organizations, and thus may represent a bias towards people (and their relationships) who have the relative benefit of the social support offered by the organization.
It is also important to note that the previous disclosure history of the discloser was not taken into account in this study. It is possible that the prior experience the discloser brought to the disclosure had implications for the outcome-with a higher level of experience being associated with more successful disclosure outcomes due to increased ability. This finding could be explained by the feedback loop, proposed by the DPM, and supported in the empirical literature.
Aspects of the disclosure process that were not given attention here were properties of the disclosure event itself. It is reasonable to suggest that this aspect of the disclosure event may mediate the link between the prior quality of the relationship and the relationship level outcomes. That is, participants whose relationships rate higher on trust and commitment may be disclosing their status in a specific way that promotes a positive and more supportive reaction from the partner.
